LABORATORY DATA CONSULTANTS, INC.

2701 Loker Ave. West, Suite 220, Carisbad, CA 32010 Bus: 760-827-1100 Fax: 760-827-1089

Weston Solutions, Inc. March 4, 2020
1090 King Georges Post Road, Suite 201

Edison, NJ 08837

ATTN: Ms. Smita Sumbaly

S Humbaly@WestonSelulions.com

SUBJECT: CRU Site, Data Validation
Dear Ms. Sumbaly,

Enclosed are the final validation reports for the fractions listed below. These SDGs were received on
January 22, 2020. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #47161:
SDG # Fraction

1900152, 1900153 Gamma Spectroscopy, Isotopic Uranium, Isotopic Thorium,

The data validation was performed under Level IV guidelines. The analyses were validated using the
following documents as applicable to each method:

® Multi Agency Radiological Laboratory Analytical Protocols Manual; July 2004

@ USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review;
January 2017

Please feel free to contact us if you have any questions.
Sincerely,

= g

Pei Geng
pgeng@lab-data.com
Project Manager/Senior Chemist

L:\Weston Soiutions\CRU Site\7161COV.wpd ADV
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134 pages-ADV

Attachment 1

Level IV LDC #47161 (Weston Solutions, Inc.-Edison, NJ / CRU Site, NY) |
(3) Gamma
DATE DATE Spec. u Th

LDC SDG# REC'D | DUE [(NAREL)|(NAREL)|(NAREL)
Matrix:. Water/Soil WIS IWI|IS |WIS S IWIS W SIWISIWISIWIS|W S
A 1900152 01/22/20102/12/20
B 1900153 01/22/20102/12/20
Totalj JIPG 2 {1912 (191 2 119 0 0 0 0 0 0 0 0 0 0 0 0 63

Shaded cells indicate Level [V validation (all other cells are Level lil validation). These sample counts do not include MS/MSD, and DUPs

L:\Weston Solutions\CRU Site\d7161ST.wpd
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LDC Report# 47161A35

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

LDC Report Date:

CRU Site, NY

March 4, 2020

Parameters: Gamma Spectroscopy

Validation Level: Level IV

Laboratory: National  Analytical Radiation Environmental

Laboratory
Sample Delivery Group (SDG): 1900152
Laboratory Sample Collection
Sample Identification Identification Matrix Date

C008-5B001-036048-01 B9. 10537D Soil 09/08/19
C008-SB001-036048-02 B9. 10538k Soil 09/08/19
C008-SB001-108120-01 B9. 10539F Soil 09/08/19
C008-SB002-024036-01 BY. 10540Y Soil 09/08/19
C008-SB002-060072-01 B9. 105412 Soil 09/08/19
C008-SB003-000012-01 BY. 10542A Soil 09/08/19
C008-SB003-072084-01 B9. 10543B Soil 09/08/19
C008-SB004-012024-01 B9. 10544C Soil 09/08/19
C008-SB004-084096-01 B9. 10545D Soil 09/08/19
C008-SB005-036048-01 B9. 10546E Soil 09/08/19
C008-SB005-060072-01 B9. 10547F Soil 09/08/19
C008-SB006-024036-01 B9. 10548G Soil 09/08/19
C008-SB006-060072-01 B9. 10549H Soil 09/08/19
C008-5SB007-024036-01 B9. 10550A Soil 09/09/19
C008-SB007-060072-01 B9. 10551B Soil 09/09/19
C008-SB008-048060-01 B9. 10552C Soil 09/09/19
C008-SB008-084096-01 B9. 10553D Soil 09/09/19
C008-SB009-000012-01 B9. 10554E Soll 09/09/19
C008-SB009-072084-01 B9. 10555F Soil 09/09/19
C008-SB001-036048-01DUP B9. 10537DDUP Soil 09/08/19

VALOGINWESTON SOLUTIONS\CRU SITEV47161A35_WE4.DOC

ED_006395_00002112-00003



introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Multi Agency Radiological Laboratory Analytical Protocols
(MARLAP) Manual (July 2004) and a modified outline of the USEPA National Functional
Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 2017).
Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Gamma Spectroscopy by Method NAREL GAM-01-RA

All sample results were subjected to Level |V data validation, which is comprised of the
quality control (QC) summary forms as well as the raw data, to confirm sample
quantitation and identification.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reporied concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGINWESTON SOLUTIONS\CRU SITE47161A35_WE4.DOC
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met.
l. Initial Calibration

All criteria for the initial calibration were met.

Counting and detector efficiency were determined for each detector and each
radionuclide.

lll. Continuing Calibration

Continuing calibration and background determination were performed at the required
frequencies. Results were within laboratory control limits.

IV. Blanks

Laboratory blanks were analyzed as required by the method. Blank results contained
less than the minimum detectable concentrations (MDC).

V. Field Blanks

Samples RB-190908 and RB-190909 (both from SDG 1900153) were identified as
rinsate blanks. No contaminants were found.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the
method.

VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

Viil. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

IX. Field Duplicates

Samples C008-SB001-036048-01 and C008-SB001-036048-02 were identified as field
duplicates. No results were detected in any of the samples with the following
exceptions:

VALOGINVWESTON SOLUTIONS\CRU SITEVA7161A35_WE4.DOC
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Activity (pCi/g)
Isotope C008-SB001-026048-01 C008-5B001-036048-02 RPD
Bismuth-212 0.841 0.846 1
Bismuth-214 1.66 2.009 19
Cesium-137 0.0182 0.0208 13
Potassium-40 171 17.2 1
Lead-210 1.91 2.00 5
Lead-212 0.853 0.719 28
Lead-214 1.94 2.40 21
Radium-226 2.44 3.03 22
Radium-228 0.638 0.787 21
Thorium-234 0.491 0.532 8
Thallium-208 0.222 0.270 20

X. Minimum Detectable Concentrations

All minimum detectable concentrations (MDC) met reporting limits (RL).

XI. Sample Result Verification

All sample result verifications were acceptable.

Xl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were

rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.

VALOGINWESTON SOLUTIONSI\CRU SITEVM7161A35_WE4.DOC
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CRU Site, NY
Gamma Spectroscopy - Data Qualification Summary - SDG 1900152

No Sample Data Qualified in this SDG
CRU Site, NY
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG
1900152

No Sample Data Qualified in this SDG

CRU Site, NY
Gamma Spectroscopy - Field Blank Data Qualification Summary - SDG 1900152

No Sample Data Qualified in this SDG

VALOGIN\WWESTON SOLUTIONS\CRU SITEV47161A35_WE4.DOC
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LDC #:__47161A35 VALIDATION COMPLETENESS WORKSHEET Date: 5[3[_20

SDG #.__1900152 Level IV Page:x of £
Laboratory: National Analytical Radiation Environmental Laboratory Reviewer, &~
2nd Reviewer:

METHOD: Gamma Spectroscopy (NAREL GAM -01-RA)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I Sample receipt/Technical holding times Ar /A

1. initial calibration

HI. Calibration verification

V. | Laboratory Blanks

A

1
V. Field blanks /\ID
V1. | Matrix Spike/Matrix Spike Duplicates A,/
A

WH= QE-HOq0g @e- oo
Né+ cepvied (400\S™)
£r

S
VaTliNE

{X. { Field duplicates 5

VH. | Duplicates

Vill. | Laboratory control samples

)
/

X. | Minimum detectable activity (MDA)

X. | Sample result verification A
i X
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See workshest FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 C008-SB001-036048-01 ’ B9. 10537D Soil 09/08/19
2 C008-SB001-036048-02 B9. 10538E Soil 09/08/19
3 C008-SB001-108120-01 BS. 10539F Sail 09/08/19
4 C008-S8002-024036-01 BY. 10540Y Soil 09/08/19
5 C008-SB002-060072-01 BY. 105417 Soil 09/08/19
6 COOé~SBOO3uOOOO12~O1 B9. 10542A Soil 09/08/19
7 C008-SB003-072084-01 B9. 105438 Soil 09/08/19
8 C008-SB004-012024-01 B2. 10544C Sail 09/08/19
9 C008-SB004-084096-01 B9. 10545D Soil 09/08/19
10 | C008-SB005-036048-01 B9. 10546E Sail 09/08/19
111 C008-SB005-060072-01 B9. 10547F Soil 09/08/19
12 { C008-SB006-024036-01 B9. 10548G Soif 09/08/19
13 | C008-SB006-060072-01 B9. 10549H Soil 09/08/19
14 | CO08-SB007-024036-01 B9. 10550A Soil 09/09/19
15 | C008-8SB007-060072-01 B9. 10551B Soil 09/09/19
16 | C008-SB008-048060-01 Bg. 10552C Soil 09/09/19
17 1 C008-SB008-084096-01 B9. 10553D Soll 09/09/19

L:\Weston Solutions\CRU Site\47161A35W . .wpd 1
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LDC #:_47161A35 VALIDATION COMPLETENESS WORKSHEET

SDG #:__1900152 Level IV
Laboratory: National Analytical Radiation Environmental Laboratory

METHOD: Gamma Spectroscopy (NAREL GAM -01-RA)

Date:? {/z){w

Page:Lof Z-

Reviewer: -
2nd Reviewer:

18 1 C008-SB00S-000012-01 B9. 10554E Soil 09/09/19
19 1 C008-SB008-072084-01 B9. 10855F Sail 09/09/19
20 | C008-SB001-036048-01DUP B9, 10537DDUP Soil 09/08/19
21
22
23,
Notes:
L\Waeston Solutions\CRU Site\d7161A35W.wpd 2
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Loc#_ A1 th%j

Method:Radiochemistry(EPA Method Seg aaen )

VALIDATION FINDINGS CHECKLIST

Page:_Lof &

Reviewer:
2nd Reviewer: ; E

Validation Area

Yes

No

NA

Findings/Comments

1. Technical holding times

Al technical holding times were met,

Il. Calibration

Waere all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

Was the check source identified by activity and radionuclide?

Were check sources including background counts analyzed at the requiried
frequency and within laboratory control limits?

111, Blanks

Were blank analyses performed as required?

Were any activities detected in the blanks greater than the minimum detectable
activity (MDA)? If yes, please see the Blanks validation completeness worksheet,

{V. Matrix spikes and Duplicates

Were a matrix spike (MS) analyzed for each matrix in this SDG7? if no, indicate
which matrix does not have an associated MS/MSD or MS/DUP. Soil / Water.

Were the MS percent recoveries (%R) within the QC limits? If the sample
concentration exceeded the spike concentration by a factor of 4 or more, no action
was taken.

AN

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG?

Were ail duplicate sample duplicate error rations (DER) <1.427.

V. Laboratory control samples

Was an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 75-125%

V1. Sample Chemical/Carrier Recovery

t\Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits?

S

V1. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE} samples within the accepiance limits?

Viil. Sample Result Verification

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

e

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA wpd version 1.0

ED_006395_00002112-00010



LDC #: AT s LTS D> VALIDATION FINDINGS CHECKLIST Page: chof Y™
Reviewer; (t—

2nd Reviewer: E B

=
Validation Area Yes | No | NA Findings/Comments

IX. Overall assessrment of data

Overall assessment of wdata was found to be acceptable. -]

X. Field duplicates

Field duplicate pairs we re identified in this SDG. / ;

Target analytes were dextected in the field duplicates. -

XI. Field blanks

Field blanks were identified in this SDG. 7

Target analytes were dextected in the field blanks. /

RAD-EPA.wpd version 1.0
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LDC#_47181A35

VALIDATION FINDINGS WORKSHEET

Radiochemistry, Method__see cover

Field Duplicates

Page:;\_o\ﬁ_

Reviewer:
2nd Reviewer:

Activity (pCilg) .
RPD
Isotope 4 2
Bi-212 0.841 0.846 1
Bi-214 1.66 2.008 19
Cs-137 0.0182 0.0208 13
K-40 17.1 17.2 1
Ph-210 1.81 2.00 5
Pb-212 -0.953 0.719 28
Pb-214 1.84 2.40 21
Ra-228 2.44 3.03 22
Ra-228 0.638 0.787 21
Th-234 0.481 0.532 8
TI-208 0.222 0.270 20

VAFIELD DUPLICATES\Field Duplicates\FD_inorganic\2020\47161A35.wpd
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oc#_L6U3 5 VALIDATION FINDINGS WORKSHEET page: \ of]
Level IV Recalculation Worksheet Reviewer: %

» ' 2nd Reviewer:
METHOD: Radiochemistry (Method:_5€@. CouveA— )

Percent recoveries (%R) for alaboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula;

%R = Found x 100 Where, Found = activity of each analyte measured in the analysis of the sample.
True True = activity of each analyte in the source.

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD ={S-D| x100 Where, S = Original sample activity
(S+Dy2 D = Duplicate sample activity
Hecaicidated BEeported
Acceptable
Sample ID Type of Analysis Analyte Found/S {units) True/D {units) %R or RPD %R or RPD {YIN)

Laboratory control sample

e Pzl [ usto | HIYO g | e C/

Matrix spike sample

(b\o Duplicate RPD @ 2% (& Y & u&/t\/\ O O 6

Chemical recovery

Comments:

TOTCLC.35

ED_006395_00002112-00013



Loc #_ a1 o\AS VALIDATION FINDINGS WORKSHEET Page: ™ of

Sample Calculation Verification Reviewer_ &~
2nd reviewer: Z 0 ;f‘
METHOD: Radiochemistry (Method:__S€g ¢ oviN— )

Rlease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N_N/A Have results been reported and calculated correctly?
Y)N _N/A

Are results within the calibrated range of the instruments?

Analyte results for ‘Q/"t O

reported with a positive detect were recalculated and verified
using the following equation:

Concentration = Recalculation: ( /
B T O S A
S~ ~ Sait-aboorbance factor ( Aivecsy S Can OQM‘S
Vol = Volume of sample
Coﬁigztr::gon Cc?:ézg}arggn Acceptable
# Sample ID Analyte 0nela) (P 19A) (YIN)
. iz 0.0 0 sl %
QW A& 0y B UMW .67 Vo] X
35 Co 0035 5.080%
£y k- MU o, RECN
“4 5 ¢Hh-2.0 L, S0 429,
S B Yo- 2\ AT ToMb
o 7 Yh- o .07 07
7% \ L SEEER I
< A Ve 86 0.1 %ﬂ 0. 731
9 16 Thztb 3 | YD S49
10 M T oK o%\ D 024>
ez V-5 0.0 5 00175
el oY o 340 [0 gub
) X @~ 20 L0
M X5 wHO Ol 5D\ T
& X P20 2SS 1O |
Vil y UL /7\ 011\ 1
17 X6 Lo (M ”& D) A |
% WM Portlle L9 Lay \
LA \cTCED 1O AT p.oh7— N
Note:

RECALC.35
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LDC Report# 47161A59

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:

LDC Report Date:

CRU Site, NY

March 4, 2020

Parameters: Isotopic Uranium
Validation Level: Level IV
Laboratory: National  Analytical Radiation Environmental
l.aboratory
Sample Delivery Group (SDG): 1900152
Laboratory Sample Collection
Sample ldentification Identification Matrix Date
C008-SB001-036048-01 B9. 10537D Soil 09/08/19
C008-SB001-036048-02 B9. 10538k Soil 09/08/19
C008-SB001-108120-01 B9. 10539F Soil 09/08/19
C008-SB002-024036-01 B9. 10540Y Soil 09/08/19
C008-SB002-060072-01 B9. 10541Z Soll 09/08/19
C008-SB003-000012-01 B9. 10542A Soil 09/08/19
C008-SB003-072084-01 B9. 10543B Soil 09/08/19
C008-SB004-012024-01 B9. 10544C Soil 09/08/19
C008-SB004-084096-01 B9. 10545D Soil 09/08/19
C008-SB005-036048-01 B9. 10546E Soil 09/08/19
C008-SB005-060072-01 B9. 10547F Soll 09/08/19
C008-SB006-024036-01 B9. 10548G Soil 09/08/19
-C008-SB006-060072-01 B9. 10549H Soll 09/08/19
C008-SB007-024036-01 B9. 10550A Soll 09/09/19
C008-SB007-060072-01 B9. 10551B Soil 09/09/19
C008-SB008-048060-01 B9. 10552C Soil 09/09/19
C008-SB008-084096-01 B9. 10553D Soil 09/09/19
C008-SB009-000012-01 B9. 10554E Soll 09/09/19
C008-SB009-072084-01 B9. 10555F Soil 09/09/19
C008-SB001-036048-01DUP B9. 10537DDUP Soll 09/08/19
C008-SB005-036048-01DUP B9. 10546EDUP Soll 09/08/19

VALOGINVWWESTON SOLUTIONS\CRU SITE\7161A58_WE4.DOC
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Multi Agency Radiological Laboratory Analytical Protocols
(MARLAP) Manual (July 2004) and a modified outline of the USEPA National Functional
Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 2017).
Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Isotopic Uranium by Method NAREL ACT-02F-U

All sample results were subjected to Level IV data validation, which is comprised of the
quality control (QC) summary forms as well as the raw data, to confirm sample
quantitation and identification.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due fo the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected). The sample results were rejected due o gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable). The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGINWESTON SOLUTIONS\CRU SITE\47161A89_WE4.DOC
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met.
Il Initial Calibration

All criteria for the initial calibration were met.

Counting and detector efficiency were determined for each detector and each
radionuclide.

lll. Continuing Calibration

Continuing calibration and background determination were performed at the required
frequencies. Results were within laboratory control limits.

V. Blanks

Laboratory blanks were analyzed as required by the method. Blank results contained
less than the minimum detectable concentrations (MDC).

V. Field Blanks

Samples RB-190908 and RB-190909 (both from SDG 1900153) were identified as
rinsate blanks. No contaminants were found with the following exceptions:

Sampling Associated
Blank ID Date isotope Activity Samples
RB-190808 09/08/19 Uranium-234 0.136 pCi/l. C008-8B001-036048-01

C008-SB001-036048-02
C008-SB001-108120-01
€008-5B002-024036-01
C008-5B002-060072-01
C008-5B003-000012-01
C008-SB003-072084-01
C008-5B004-012024-01
€008-58004-084096-01
C008-5B005-036048-01
C008-5B005-060072-01
C008-5B006-024036-01
C008-SB006-060072-01

Sample activities were compared to activities detected in the field blanks. The sample
activities were either not detected or were significantly greater (>5X blank activity) than
the activities found in the associated field blanks with the following exceptions:

VALOGINWESTON SOLUTIONS\CRU SITEM7161A59_WE4.DOC
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Reported Modified Final
Sample Isotope Activity Activity

C008-SB001-036048-01 Uranium-234 0.444 pCi/l 0.444U pCi/L
C008-SB001-036048-02 Uranium-234 0.420 pCiiL 0.420U pCi/lL
C008-SB001-108120-01 Uranium-234 0.815 pCilL 0.815U pCi/L.
C008-SB002-024036-01 Uranium-234 0.688 pCi/L 0.688U pCi/L
C008-3B002-060072-01 Uranium-234 0.527 pCi/L 0.627U pCi/lL
C008-5B003-000012-01 Uranium-234 0.407 pCilL 0.407U pCi/l.
C008-5B003-072084-01 Uranium-234 1.76 pCi/L 1.78U pCi/lL
C008-5B8004-012024-01 Uranium-234 0.506 pCi/L 0.506U pCi/l
C008-SB004-084096-01 Uranium-234 1.91 pCiL 1.91U pCill.
C008-SB005-036048-01 Uranium-234 0.725 pCi/lL. 0.725U pCifl
C008-SB005-060072-01 Uranium-234 0.921 pCi/L. 0.8921U pCilk.
C008-SB006-024036-01 Uranium-234 0.377 pCilL 0.377U pCiiL.
€008-SB006-060072-01 Uranium-234 1.10 pCilk 1.10U pCi/lL

V1. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the

method.

Vil. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIll. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

VALOGINWESTON SOLUTIONS\CRU SITE\47161A55_WE4.DOC
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iIX. Field Duplicates

Samples C008-SB001-036048-01 and C008-SB001-036048-02 were identified as field
duplicates. No results were detected in any of the samples with the following

exceptions:
Activity (pCilg}
Isotope C008-SB001-036048-01 €008-SB001-036048-02 RPD
Uranium-234 0.444 0.420 6
Uranium-235 0.0287 0.0357 22
Uranium-238 0.556 0.355 44

X. Minimum Detectable Concentrations

All minimum detectable concentrations (MDC) met reporting limits (RL).

XI. Sample Result Verification

All sample result verifications were acceptable.

Xl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were

rejected in this SDG.

Due to rinsate blank contamination, data were qualified as not detected in thirteen

samples.

The quality control criteria reviewed, other than those discussed above, were met and are

considered acceptable.

VALOGINWESTON SOLUTIONS\CRU SITE\47161A58_WE4.DOC
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CRU Site, NY

Isotopic Uranium - Data Qualification Summary - SDG 1900152

CRU Site, NY

No Sample Data Qualified in this SDG

Isotopic Uranium - Laboratory Blank Data Qualification Summary - SDG 1900152

CRU Site, NY

No Sample Data Qualified in this SDG

Isotopic Uranium - Field Blank Data Qualification Summary - SDG 1900152

Modified Final
Sample Isctope Activity AorP
C008-SB001-036048-01 Uranium-234 0.444U pCi/l. A
C008-5B001-036048-02 Uranium-234 0.420U pCi/L A
C008-SB001-108120-01 Uranium-234 0.815U pCilL A
C008-5B002-024036-01 Uranium-234 0.688U pCi/L. A
C008-5B002-060072-01 Uranium-234 0.5627U pCi/L. A
C008-SB003-000012-01 Uranium-234 0.407U pCi/L A
C008-SB003-072084-01 Uranium-234 1.75U pCilL A
C008-5B004-012024-01 Uranium-234 0.506U pCi/llL A
C008-5B004-084096-01 , Uranium-234 1.81U pCilL A
C008-5B005-036048-01 Uranium-234 0.725U pCifl. A
C008-SB005-060072-01 Uranium-234 0.821U pCilL A
C008-SB006-024036-01 Uranium-234 0.377U pCill A
C008-SB006-060072-01 Uranium-234 1.10U pCiiL A

VALOGINWESTON SOLUTIONS\CRU SITE\47161A59_WE4.DOC
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LDC #:__47161A59 VALIDATION COMPLETENESS WORKSHEET Datezal; 51 Y,

SDG #.__ 1900152 Level IV Page:._\ of
Laboratory; National Analytical Radiation Environmental Laboratory Reviewer:
2nd Reviewer: %ﬁ

METHOD: Isotopic Uranium (NAREL ACT-02F-U)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

1. | Sample receipt/Technical holding times

i, Initiat calibration

lil. { Calibration verification

V. | Laboratory Blanks

& & A00%_ Q- ooy

I

ROy AN R (1900153
¢ Y,

Lo
(3

V. Field blanks

V1. | Matrix Spike/Matrix Spike Duplicates

Vii. | Duplicates

Vill. | Laboratory control samples

iX. 1 Field duplicates

X. | Tracer Recovery

X1. | Minimum detectable activity (MDA)

Xil. | Sampie result verification

}3>:)> }QP';D {%} 3>\_\>§

L XMl { Overall assessment of data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate T8 = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 N C008-5B001-036048-01 B9. 10537D Soil 09/08/19
2 C008-5B001-036048-02 B9. 105638E Soil 09/08/19
3 C008-SB001-108120-01 B9. 10539F Soil 09/08/19
4 C008-SB002-024036-01 B9Y. 10540y Soil 09/08/19
5 C008-SB002-060072-01 B9. 105412 Soil 09/08/19
<] C008-SB003-000012-01 B9. 10542A Soil 09/08/19
7 C008-SB003-072084-01 BS. 105438 Sail 09/08/18
8 C008-SB004-012024-01 B9. 10544C Soil 09/08/19
9 D C008-SB004-084096-01 B9. 10545D Soil 09/08/19
107/ C008-58005-036048-01 B9. 10546E Soil 09/08/19
11 | C008-SB005-060072-01 B89. 10647F Soil 09/08/19
12 | C008-SB006-024036-01 Bg. 10548G Soil 09/08/19
13 ] C008-SB006-060072-01 B9. 10549H Soil 09/08/19
14 | C008-SB007-024036-01 B9. 10550A Soil 09/09/18
15 | C008-SB007-060072-01 B9. 105518 Soil 09/09/19
16 | €008-SB008-048060-01 B9. 10552C Soil 09/09/19

L:\Weston Solutions\CRU Site\47161A59W.wpd 1
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LDC #:__47161A59 VALIDATION COMPLETENESS WORKSHEET

SDG #:__1900152 Level IV
Laboratory: National Analytical Radiation Environmental Laboratory

METHOD: Isotopic Uranium (NAREL ACT-02F-U)

pate R0
Page: _’&{f _&

Reviewer:
2nd Reviewer: @

17 | C008-SB008-084096-01 B9. 10553D Soil 09/09/19
18 | C008-SB00S-000012-01 B9. 10554E Soil 09/09/19
19 | C008-SB00S-072084-01 B9. 10555F Soil 09/09/19
20 | C008-SB001-036048-01DUP BY. 10537DDUP Soil 09/08/19
21 | C008-SB005-036048-01DUP B9, 10546EDUP Soil 09/08/19
22
23
24
Notes:
L:AWeston Solutions\CRU Site\47161A59W.wpd 2
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ok RGN ARG IS 4

Method:Radiochemistry(EPA Method Seg aen )

VALIDATION FINDINGS CHECKLIST

Page:_Lof &

Reviewer:
2nd Reviewer: ’ !i

Were blank analyses performed as required?

Validation Area Yes | No | NA Findings/Comments
|. Technical holdineg times
All technical hoiding times were met. /
{l. Calibration
Were all instruments and detectors calibration as required? L~
Were NIST traceable s'tandards used for all calibrations? /
Was the check source identified by activity and radionuclide?
Were check sources including background counts analyzed at the requiried
frequency and within laboratory: control limits? § /
1. Blanks

A

Were any activities detected in the blanks greater than the minimum detectable
activity (MDA)? If yes, please see the Blanks validation completeness worksheet.

IV. Matrix spikes and Duplicates

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate
which matrix does not have an associated MS/MSD or MS/DUP. Scil / Water.

Were the MS percent recoveries (%R) within the QC limits? If the sample
concentration exceeded the spike concentration by a factor of 4 or more, no action
was taken.

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG?

Were all duplicate sample duplicate error rations (DER) <1.427.

V., Laboratory control samples

Was an LCS analyzed per analytical bateh?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 75-125%

SON RN

VI. Sample Chemical/Carrier Recovery

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits?

N

VIi. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

Vill. Sample Result Verification

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA.wpd version 1.0
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Loc#_HUUBI A VALIDATION FINDINGS CHECKLIST Page:_chof
Reviewer: (J—
2nd Reviewer: 'Cj;

Validation Area Yes|{ No | NA Findings/Comments

IX. Overall assessrment of data

Overall assessment of idata was found to be acceptable.

X. Field duplicates

Field duplicate pairs we re identified in this SDG.

NN

Target analytes were dextected in the field duplicates.

Xl Field blanks =

Field blanks were identified in this SDG.

N
A

Target analytes were dextected in the fleld blanks.

RAD-EPA.wpd version 1.0
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LDC #47161A59 VALIDATION FINDINGS WORKSHEET Page:\_of S
Field Blanks Reviewer: i i _,
2nd Reviewer:; -
METHOD: Radiochemistry, Method _See Cover ,
Blank units: pCi/l. Associated sample units: pCi/lL
Sampling date:_ 9/8/19
Field blank type: (circle one} Field Blank / Rinsate / Other: Associated Samples:__1-13 (Qualify B)
Analyte Blank ID Action Sample Identification
Limit

RB-190908 1 2 3 4 5 8 7 8 9 10 11 12 13

U-234 0.136 0.444 0.420 0.815 0.688 0.527 0.407 1.75 0.506 1.91 0.725 0.921 0.377 1.10

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U".

47161A59eb.wpd

ED_006395_00002112-00025



LDC#_47161A59

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Page.__ of \ :
Reviewer: éz

2nd Reviewer:_~ &3
Radiochemistry, Method__see cover
Activity (pCilg)
RPD
isotope 1 2

U-234 0.444 0.420 6
U-235 0.0287 0.0357 22
U-238 0.556 0.355 44

VAFIELD DUPLICATESField Duplicates\FD_inorganic\2020\47161A59.wpd
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LDC

" 97/6//5157

METHOD: Radiochemistry (Method,_S€Q. CoveA—

VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

)

Page:i_ofl__

Reviewer:
2nd Reviewer:

Percent recoveries (%R) for a laboratory controt sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found x 100

True

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

Whete, Found = activity of each analyte measured in the analysis of the samiple.
True = activity of each analyte in the source.

RPD={S-Df x100 Where, S = Original sample activity
(S+Dyz2 D = Duplicate sample activity
2caloulated Bepodted. .
Acceptable
Sample 1D Type of Analysis Anaiyte Found/S {units) True/D (units) %R or RPD %R or RPD {YIN)

S

Laboratory control sample

LCD

(.07%0

6,00

4

¥3.Y

s

Matrix spike sample

Buplicate RPD

023

oM

5404

9

a4

Chemical recovery

~ORC

PG AN
| LT ’ gy ol oA |7
Comments:
TOTCLE 35

ED_006395_00002112-00027



Loc#_ U NLlAA VALIDATION FINDINGS WORKSHEET Page: N of

Sample Calculation Verification Reviewer:

L
2nd reviewer: =

METHOD: Radicchemistry (Mathod:__D€e C oviN— )

Rlease see gualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A Have results been reported and calculated correctly?
YIN NA

Are resulis within the calibrated range of the instruments?

Analyte results for U >, | reported with a positive detect were recalculated and verified
using the following equation:
Concentration = é Recalculation:
CPpM - 0aCLaroun . \ ”\(ﬂé7
2(.22 X be skAxVo?) 7 22.(0 .%5) [0,{%53(6/)'563 [\OC(JM\“«\\ (ol %9 =
E = Counter Efficiency -
S ek amtarcs 0.04a%3¢ . b
Reporteq Caicuiate'd
# Sample 1D Analyte Con(;(e ?f\at)m C?ncgre}r t!;m Actz‘e{%tgb!e
\ O g OMYY 1o dpm %
2 LTS OS] |GestSobaws
3 QDY @) .(oqé 6. 7159 /
1 022 O, bR 10195
S U-LS5D Ol 1 O.Uh
¢ 015 O HO | o.04
7 L-275 LD 2.4
S VLSS 0.524, oS
9 U= 0ol [0.0%\5
0 SAN OIS o5l
A V-2, 10004 | O055)
|z N S LIG Y
\2) N2 1AO RS
) | Q-5 100400 0. 0%\
\9 Und 1056 ] o@D
\ & O U\ CUZH 1o JyT
% U1, 00110 A X5D
\D VA 1040 [690%
{a U- 1 OMad oY

Note:

RECALC.35
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LDC Report# 47161A73

Laboratory Data Consultants, Inc.

Project/Site Name:

LDC Report Date:

Data Validation Report

CRU Site, NY

March 4, 2020

Parameters: Isotopic Thorium

Validation Level: Level IV

Laboratory: National  Analytical Radiation Environmental

Laboratory
Sample Delivery Group (SDG): 1900152
L.aboratory Sample Collection
Sample ldentification Identification Matrix Date

C008-SB001-036048-01 B9. 10537D Soil 09/08/19
C008-SB001-036048-02 B9. 10538k Soil 09/08/19
C008-5SB001-108120-01 B9. 10539F Soil 09/08/19
C008-5B002-024036-01 B9. 10540Y Soil 09/08/19
C008-SB002-060072-01 B9. 105412 Soil 09/08/19
C008-SB003-000012-01 B9. 10542A Soill 09/08/19
C008-SB003-072084-01 B9. 10543B Soll 09/08/19
C008-5B004-012024-01 B9. 10544C Soil 09/08/19
C008-SB004-084096-01 B9. 10545D Soll 09/08/19
C008-SB005-036048-01 B9. 10546E Soil 09/08/19
C008-SB005-060072-01 B9. 10547F Soil 09/08/19
C008-5SB006-024036-01 B9. 10548G Soil 09/08/19
C008-SB006-060072-01 B9. 10549H Soil 09/08/19
C008-SB007-024036-01 B9. 10550A Soil 09/09/19
C008-SB007-060072-01 B9. 10551B Soil 09/09/19
C008-SB008-048060-01 B9. 10552C Soil 09/09/19
C008-SB008-084096-01 B9. 10553D Soil 09/09/19
C008-SB009-000012-01 B9. 10554E Soil 09/09/19
C008-SB009-072084-01 B9. 10555F Soil 09/09/19
C008-SB001-036048-01DUP B9. 10537DDUP Soil 09/08/19
C008-SB005-036048-01DUP B9. 10546EDUP Soll 09/08/19

VALOGINWESTON SOLUTIONS\CRU SITEV7161A73_WE4.DOC
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Multi Agency Radiological Laboratory Analytical Protocols
(MARLAP) Manual (July 2004) and a modified outline of the USEPA National Functional
Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 2017).
Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Isotopic Thorium by Method NAREL ACT-02F-TH

All sample results were subjected to Level IV data validation, which is comprised of the
quality control (QC) summary forms as well as the raw data, to confirm sample
quantitation and identification.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected). The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

UJ  (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of fechnical advisory
nature.

VALOGINWESTON SOLUTIONS\CRU SITE\47161A73_WE4.DOC
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l. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met.
I.. Initial Calibration

All criteria for the initial calibration were met.

Counting and detector efficiency were determined for each detector and each
radionuclide.

lll. Continuing Calibration

Continuing calibration and background determination were performed at the required
frequencies. Results were within laboratory control limits.

V. Blanks

Laboratory blanks were analyzed as required by the method. Blank results contained
less than the minimum detectable concentrations (MDC).

V. Field Blanks

Samples RB-190908 and RB-190909 (both from SDG 1900153) were identified as
rinsate blanks. No contaminants were found.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the
method.

VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

Vill. Laboratory Control Samples

Laboratory control samples (L.CS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

IX. Field Duplicates

Samples C008-SB001-036048-01 and C008-SB001-036048-02 were identified as field
duplicates. No results were detected in any of the samples with the following
exceptions:

VALOGINWESTON SOLUTIONS\CRU SITE47161A73_WE4.DOC
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Activity {pCilg)

Isotope C008-SB001-036048-01 C008-5B001-036048-02 RPD
Thorium-227 0.0293 0.0603 69
Thorium-228 0.632 0.597 6
Thorium-230 0.601 0.643 7
Thorium-232 0.573 0.567 1

X. Minimum Detectable Concentrations

All minimum detectable concentrations (MDC) met reporting limits (RL).

Xl. Sample Result Verification

All sample result verifications were acceptable.

Xl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were

rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.

VALOGINWESTON SOLUTIONS\CRU SITEV7161A73_WE4.DOC
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CRU Site, NY
Isotopic Thorium - Data Qualification Summary - SDG 1900152

No Sample Data Qualified in this SDG

CRU Site, NY
Isotopic Thorium - Laboratory Blank Data Qualification Summary - SDG 1900152

No Sample Data Qualified in this SDG

CRU Site, NY
Isotopic Thorium - Field Blank Data Qualification Summary - SDG 1900152

No Sample Data Qualified in this SDG

VALOGINWESTON SOLUTIONS\CRU SITEV7161A73_WE4.DOC
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LDC #._ 47161A73 VALIDATION COMPLETENESS WORKSHEET Date: 3 ﬂ@O

SDG #:__ 1900152 Level IV Page:_\ of Oy
L aboratory:_National Analytical Radiation Environmental Laboratory Reviewer:_&
2nd Reviewer;

METHOD: Isotopic Thorium (NAREL ACT-02F-TH)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
i Sample receipt/Technical holding times f( ] /A‘
H. | Initial calibration A‘
lIl. _{ Calibration verification A
V. | Laboratory Blanks 7A<
V. | Field blanks /VD @Q = m - \q(ﬁa%v, R@” ‘q chq
VI. | Matrix Spike/Matrix Spike Duplicates A / 0O @2 000D ( 100 ¥65\

VI, | Duplicates ‘ﬁ P e - ’

Viii. | Laboratory control samples PY LL) ~. /
IX. | Field duplicates 5 L/ C i l/?/\ >
X. Tracer Recovery ,{l,

Xl. | Minimum detectable activity (MDA) p;
XH. { Sample result verification A
L X1l 1 Querall assessment of data Q{
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1N C008-5B001-036048-01 B9. 10537D Soil 09/08/19
2 C008-SB001-036048-02 B89. 10538E Soil 08/08/19
3 C008-SB001-108120-01 Bg. 10539F Sail 09/08/19
4 C008-58002-024036-01 B9. 10540Y Soil 09/08/19
5 C008-SB002-060072-01 B9, 105412 Sail 09/08/19
5] C008-SB003-000012-01 Bg. 10542A Soit 09/08/19
7 C008-8B003-072084-01 BY. 10543B Soil 09/08/19
8 C008-5B004-012024-01 B9. 10544C Soil 09/08/19
9 > C008-SB004-084096-01 B9. 10545D Soll 09/08/19
10 | CO08-SB05-036048-01 B9. 10546E Soil 08/08/19
11 | CO08-SB005-060072-01 B9. 10547F Soil 09/08/19
12 | C008-SB006-024036-01 B9. 10548G Soil 09/08/19
13 | C008-SB006-060072-01 BY. 10540H Sail 09/08/19
14 | C008-SB007-024036-01 B9. 10550A Soil 09/09/19
15 | C008-SB007-060072-01 B9. 10551B Soil 09/09/19
16 | C008-5SB008-048060-01 B9. 10552C Soil 09/09/19

L:\Weston Solutionsi\CRU Site\d71681A73W.wpd 1
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LDC #__47161A73 VALIDATION COMPLETENESS WORKSHEET

SDG #.__19001582 Level IV
Laboratory: National Analytical Radiation Environmenial Laboratory

METHOD: Isotopic Thorium (NAREL ACT-02F-TH)

Datezm

Page: _&of_@§

Reviewer: _
2nd Reviewer:

17 | C008-SB008-084096-01 Bg. 10553D Soil 09/09/19
18 | C008-SB009-000012-01 B9. 10554E Sail 09/09/19
194/ C008-5B009-072084-01 B9. 10555F Soil 09/09/19
20 | C008-SB001-036048-01DUP Bg. 10537DDUP Soil 09/08/19
21 | C008-SB005-0356048-01DUP B9. 10548EDUP Soil 09/08/19
22

23
124

Notes:
LiWeston Solutions\CRU Site\47161A73W.wpd 2
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LDC # RN A VALIDATION FINDINGS CHECKLIST

Method:Radiochemistry(EPA Method Seg eoven )

Page:_Lof &

Reviewer:
2nd Reviewer:ﬁ}

Were check sources including background counts analyzed at the requiried
frequency and within laboratory: control limits?

lil. Blanks

Were blank analyses performed as required?

Validation Area No | NA Findings/Comments
I. Technical holding times
Al technical holding times were met. /
il. Calibration
Were all instruments and detectors calibration as required? -~
Were NIST traceable sitandards used for ali calibrations? -
Was the check source identified by activity and radionuclide? /
-
/|

Were any activities detected in the blanks greater than the minimum detectable
activity (MDA)? If yes, please see the Blanks validation completeness worksheet.

V. Matrix spikes and Duplicates

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate
which matrix does not have an associated MS/MSD or MS/DUP. Scil / Water.

Were the MS percent recoveries (%R) within the QC limits? If the sample
concentration exceeded the spike concentration by a factor of 4 or more, no action
was taken.

N\

Was a duplicate sample anaylzed at the required freguency of 5% in this SDG7?

Were all duplicate sample duplicate error rations (DER) <1,427.

V. Laboratory control samples

A

Was an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R) and refative percent difference (RPD) V]
within the 75-125%

N NN

VI. Sample Chemical/Carrier Recovery

Was a tracet/carrier added fo each sample?

Were tracer/carrier recoveries within the QG limits?

N\

VII. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

Viil. Sample Result Verification

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

Were the Minimum Detectable Activities (MDA} < RL?

RAD-EPA.wpd version 1.0

. \\\
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LDC#___ "\ p\A 7 > VALIDATION FINDINGS CHECKLIST Page: dhof >

Reviewer:
2nd Reviewer:

Validation Area Yes | No | NA Findings/Comments

IX. Overall assessrnent of data

Overall assessment of «data was found to be acceptable.

X. Field duplicates

Field duplicate pairs we re identified in this SDG.

Target analytes were dextected in the field duplicates.

Xl. Field blanks

NN N

Field blanks were identified in this SDG.

Target analytes were deatected in the field blanks.

RAD-EPA . wpd version 1.0
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LDC#_47161A73

VALIDATION FINDINGS WORKSHEET

Radiochemistry, Method__see cover

Field Duplicates

)

Page: ~ of | _
Reviewer:
2nd Reviewer:

Activity (pCilg)
RPD
Isotope 4 2
Th-227 0.0293 0.0603 89
Th-228 0.632 0.597 8
Th-230 0.601 0.643 7
Th-232 0.573 0.567 1

VAFIELD DUPLICATES\Field Duplicates\FD_inorganic\202047161A73.wpd
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LDC#: (77[5 V;L 73 VALIDATION FINDINGS WORKSHEET Page:___\mcf il
Level IV Recalculation Worksheet Reviewer, Ol

' 2nd Reviewer:
METHOD: Radiochemistry (Method,_5€@. CouvtA— )

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found x 100 Where, Found = activity of each analyte measured in the analysis of the sample.
True True = activity of each analyte in the source.

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD=|S-Bl x100 Where, S = Original sample activity
(S+Dy2 D = Duplicate sample activity
Acceptable
Sample ID Type of Analysis Analyte Found/S {units) True/D (units) %R or RPD %R or RPD {Y/N}

Laboratory control sample

R
[CD A0 R0D 300 | 10dS |5 > 4/

Matrix spike sampie

Duplicate RPD

20 AN | O. o) 0,56{&{ 0 DG K/

Chemical recovery ® 4@ Ale CAA g
| pad | el e e | ok | @

Comments:

TOTCLC.35
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LDC#__{ j]kb]/}?b

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

METHOD: Radiochemistry (Method:_ S€g C oviN— )

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A",
Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments?

Rl
N _N/A
Y/ N NA

AN

Analyte results for

using the following equation:

Concentration =

{cpm - background)
222 xE x SA x Vol

E = Counter Efficiency
SA = Self-absorbance factor

Recaiculation:

0%

Page: N of\

Reviewer, &~
2nd reviewer: ?_i

reported with a positive detect were recalculated and verified

4755 =
% % 22016 05 B 0w (1937 1)

c.%eupa'/i

Vol = VVolume of sample
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (i) NG (YIN)
a N2 _Jootexs o> ¥
3 W lp.sa7] 0.0/
. OO 10360 (0557
4 Th I Ko 0 a0l  loal
5 AN 0067 Gl %
G 24 OO0 |5 775\
7 A0 K 2.5%
% IV | o5 |0 gl
4 AW O OX4C - 4D
L0 N ER QL% |6 1A
Ll -2 G 4gl 1,09
% sl 1055 [gas?
3 WU (o088 | o.0500
WM AU G.%% x|, 3>
\9 Ao 1) .09 .44
\G AN T OSSS |o.5H7
(1 Tl 00 0.4
% o oS loas’]
A O JoTA  jo.gub | .

Note:

RECALC.35
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LDC Report# 47161B35

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:

Validation Level:

CRU Site, NY
March 4, 2020
Gamma Spectroscopy

Level IV

Laboratory: National  Analytical  Radiation Environmental
Laboratory
Sample Delivery Group (SDG): 1900153
Laboratory Sample Collection
Sample ldentification Identification Matrix Date

RB-190908 B9.10556G Water 09/08/19
RB-190909 B9.10557H Water 09/09/19
RB-190908DUP B9.10556GDUP Water 09/08/19

VALOGINWWESTON SOLUTIONS\CRU SITE\47161B35_WE4.DOC
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Multi Agency Radiological Laboratory Analytical Protocols
(MARLAP) Manual (July 2004) and a modified outline of the USEPA National Functional
Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 2017).
Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Gamma Spectroscopy by Method NAREL GAM-01

All sample results were subjected to Level IV data validation, which is comprised of the
quality control (QC) summary forms as well as the raw data, to confirm sample
quantitation and identification.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\WWESTON SOLUTIONS\CRU SITEM47161B35_WE4.DOC
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met.
l. Initial Calibration

Ali criteria for the initial calibration were met.

Counting and detector efficiency were determined for each detector and each
radionuclide.

lil. Continuing Calibration

Continuing calibration and background determination were performed at the required
frequencies. Results were within laboratory control limits.

V. Blanks

Laboratory blanks were analyzed as required by the method. Blank results contained
less than the minimum detectable concentrations (MDC) with the following exceptions:

Associated
Blank ID Isotope Concentration Samples
PB (prep blank} Thallium-208 3.87 pCill. All samples in SDG 1900153

Sample activities were compared to activities detected in the laboratory blanks. The
sample activities were either not detected or were significantly greater (>5X blank
activity) than the activities found in the associated laboratory blanks.

V. Field Blanks

Samples RB-190908 and RB-190909 were identified as rinsate blanks. No
contaminants were found.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the
method.

VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VALOGINWESTOM SOLUTIONSICRU SITE\47161B35_WEA4.DOC
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VII. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent

recoveries (%R) were within QC limits.
IX. Field Duplicates
No field duplicates were identified in this SDG.

X. Minimum Detectable Concentrations

All minimum detectable concentrations (MDC) met reporting limits (RL).

X1. Sample Result Verification
All sample result verifications were acceptable.

X1. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were

rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.

VALOGINVWESTON SOLUTIONS\CRU SITEV47161B35_WE4.DOC
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CRU Site, NY
Gamma Spectroscopy - Data Qualification Summary - SDG 1900153

No Sample Data Qualified in this SDG
CRU Site, NY
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG
1900153

No Sample Data Qualified in this SDG

CRU Site, NY
Gamma Spectroscopy - Field Blank Data Qualification Summary - SDG 1900153

No Sample Data Qualified in this SDG

VALOGINWESTON SOLUTIONS\CRU SITE\47161B35_WE4.DOC

ED_006395_00002112-00045



LDC #.__47161B35 VALIDATION COMPLETENESS WORKSHEET Date: 313/0\0

SDG #:__1900153 Level IV Page: \ of |
Laboratory: National Analytical Radiation Environmental Laboratory Reviewer:
) 2nd Reviewer:

METHOD: Gamma Spectroscopy (NAREL GAM -01)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
1. Sample receipt/Technical holding times A / A
L Initial calibration A\
lii. | Calibration verification A
V. | Laboratory Blanks 5\'\/07’
V. | Field blanks %/ K>BH=\ 7
] [a— -
Vi. | Matrix Spike/Matrix Spike Duplicates N Doy cC;\y/ W
Vil. | Duplicates p(
Vi, 1 Laboratory control samples ﬁ L C‘\()
IX. | Field duplicates N
X. Minimum detectable activity (MDA) ’r‘\
Xl. | Sample result verification %
X1l Overall assessment af data ’Pﬁ
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 RB-190908 B9.10556G Water 09/08/19
2 RB-190909 B9.10557H Water 09/09/19
3 RB-190808DUP B89.10556GDUP Water 09/08/19
4
5
6
7
8
9
10
11
12
13
L14
Notes:
BW\rS WS £ 2o oC £enOL
L:\Weston Solutions\CRU Site\d7161B35W.wpd 1
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LDC # Ui g l‘éLQ’Sj VALIDATION FINDINGS CHECKLIST

Page:__t_of_é)_,

Reviewer:
2nd Reviewerz—aE
——-1?%

Method:Radiochemistry(EPA Method Seg even )

Validation Area

NA

Findings/Comments

I. Technical holdineg times

All technical holding times were met.

N

{l. Calibration

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for ali calibrations?

Was the check source identified by activily and radionuclide?

Were check sources including background counts analyzed at the requiried
frequency and within laboratory control limits?

NCCRAN
NN

Hil. Blanks

Were blank analyses performed as required?

K

Wers any activities detected in the blanks greater than the minimum detectable
activity (MDA)? If yes, piease see the Blanks validation completeness worksheet,

V. Matrix spikes and Duplicates

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate
which matrix does not have an associated MS/MSD or MS/DUP, Soil / Water,

Were the MS percent recoveries (%R) within the QC limits? If the sample
concentration exceeded the spike concentration by a factor of 4 or more, no action
was taken.

Was a duplicate sampie anaylzed at the required frequency of 5% in this SDG?

Were all duplicate sample duplicate error rations (DER) <1.427,

V. Laboratory control samples

Was an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R} and relative percent difference (RPD)
within the 75-125% .

d NN

Vi, Sample Chemical/Carrier Recovery

Was 3 fracer/carrier added {o each sample?

Were tracer/carrier recoveries within the QC limits?

Vii. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

Vil Sample Result Verification

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

Were the Minimum Detectable Activities (MDA) < RL?

RAD-EPA wpd version 1.0
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(
oo U102 VALIDATION FINDINGS CHECKLIST Page: Rof o>

Reviewer:
2nd Reviewer: '

Findings/Comments

Validation Area Yes | No | NA

IX. Overall assessrnent of data

Overall assessment of «lata was found to ba acceptable.

X. Field duplicates

Field duplicate pairs we re identified in this SDG.

Target analytes were dextected in the field duplicates. /

Xl. Field blanks

Field blanks were identified in this SDG.

Target analytes were dextected in the field blanks.

RAD-EPA.wpd version 1.0
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LDC #: 47161B35

METHOD: Radiochemistry, Method _See Cover

Conc. units: __pCi/lL

| Isotope Blank ID

TI-208

PB

Blanks

Associated Samples:

Biank

VALIDATION FINDINGS WORKSHEET

All

Sample ldentification

-
Page:__of |
Reviewer; C——

2nd Reviewer:

Action Limit)

No Qualifiers
(ND)

3.87

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

All contaminants within five times the methad blank concentration were qualified as not detected, "U".

47161B35.wpd
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LDC #: é1/7/ é/BBS‘

VALIDATION FINDINGS WORKSHEET Page:“}_“_of_)__

Level IV Recalculation Worksheet Reviewer: %i
) 2nd Reviewer:

METHOD: Radiochemistry (Method:_S€@_ CouveA

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found x 100

True

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

Where, Found = activity of sach analyte measured in the analysis of the sample.
True = activity of each analyte in the source.

RPD =[S-D] x100 Where, S = Original sample activity
{(5+D)/2 D = Duplicate sample activity
... Recalcylated Reported "
Acceptable
Sample ID Type of Analysis Analyte Found/S (units) True/D (units) %R or RPD %R or RPD (Y/N)

LCS

Laboratory control sample

%, 2071

MO

I

)

a9,

7

Matrix spike sample

Duplicate RPD

/

Chemical recovery

Comments:

TOTOLC.35
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Loc # UL L5 VALIDATION FINDINGS WORKSHEET Page:™_of'
Sample Calculation Verification Reviewer__ &~ -

2nd reviewer: Z [ Z

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments?

METHOD: Radiochem istry (Method:__S€g ¢ oviN— )

Analyte results for reported with a positive detect were recalcuiated and verified
using the following equation:
Concentration = Recalculation:

{cpm - background} : /\/D

2.22 XE x SA X Vol ' PS\\

E = Counter Efficiency
SA = Seif-absorbance factor
Vol = Volume of sample

Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte { ) { ) (YIN)

Note:

RECALC.35
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LDC Report# 47161B59

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:

Validation Level:

CRU Site, NY
March 4, 2020
Isotopic Uranium

Level IV

Laboratory: National  Analytical Radiation Environmental
Laboratory
Sample Delivery Group (SDG): 1900153
Laboratory Sample Collection
Sample Identification ldentification Matrix Date

RB-190908 B9.10556G Water 09/08/19
RB-190909 B9.10557H Water 09/09/19
RB-190908DUP B9.10556GDUP Water 09/08/19

VALOGIN\WWESTON SOLUTIONS\CRU SITEV47161B59_WE4.DOC
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introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Multi Agency Radiological Laboratory Analytical Protocols
(MARLAP) Manual (July 2004) and a modified outline of the USEPA National Functional
Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 2017).
Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Isotopic Uranium by Method NAREL U-EICHROM

All sample results were subjected to Level 1V data validation, which is comprised of the
quality control (QC) summary forms as well as the raw data, to confirm sample
quantitation and identification.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGINWESTON SOLUTIONS\CRU SITEV7161859_WE4.DOC
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met.
ll. Initial Calibration

All criteria for the initial calibration were met.

Counting and detector efficiency were determined for each detector and each
radionuclide.

lll. Continuing Calibration

Continuing calibration and background determination were performed at the required
frequencies. Results were within laboratory control limits.

V. Blanks

Laboratory blanks were analyzed as required by the method. Blank results contained
less than the minimum detectable concentrations (MDC).

V. Field Blanks

Samples RB-190908 and RB-190909 were identified as rinsate blanks. No
contaminants were found with the following exceptions:

Sampling Associated
Blank ID Date Isotope Activity Samples
RB-190908 09/08/19 Uranium-234 0.136 pCi/L. No associated samples in
this SDG

V1. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the
method.

VIil. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

Vill. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits with the following exceptions:

VALOGINWESTON SOLUTIONS\CRU SITEM7161B58_WE4.DOC
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Associated

LCS ID Isotope %R (Limits) Samples Flag AorP
LCS Uranium-235 160.1 (75-125) | All samples in SDG NA -
1900153

IX. Field Duplicates

No field duplicates were identified in this SDG.

X. Minimum Detectable Concentrations

All minimum detectable concentrations (MDC) met reporting limits (RL.).
XI. Sample Result Verification

All sample result verifications were acceptable.

Xl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.

VALOGINWESTON SOLUTIONSICRU SITEU7161858_WE4.DOC
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CRU Site, NY
Isotopic Uranium - Data Qualification Summary - SDG 1900153

No Sample Data Qualified in this SDG

CRU Site, NY
Isotopic Uranium - Laboratory Blank Data Qualification Summary - SDG 1900153

No Sample Data Qualified in this SDG

CRU Site, NY
Isotopic Uranium - Field Blank Data Qualification Summary - SDG 1900153

No Sample Data Qualified in this SDG

VALOGINWESTON SOLUTIONS\CRU SITEV47161B59_WE4.DOC
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LDC #:__47161B59 VALIDATION COMPLETENESS WORKSHEET Datem

SDG #:_1900153 Level IV Page: \of)
Laboratory: National Analytical Radiation Environmental Laboratory Reviewer:
2nd Reviewer:

METHOD: Isotopic Uranium (NAREL U-EICHROM)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

B Sample receipt/ Technical holding times

i
>

PRYEE

f. initial calibration

i, | Calibration verification

V. | Laboratory Blanks

(D
&

V. Field blanks

RS= 15
POt e Ir€F

L

V1. | Matrix Spike/Matrix Spike Duplicates

VH. | Duplicates

-~

Vi, | Laboratory control samples

IX. 1 Field duplicates

X. | Tracer Recovery

Xl t Minimum detectable activity (MDA}

XiH. | Sample result verification

TP PR

Xilt__1| Overall assessment of data

Note: A = Acceptable ‘{ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID LabiD Matrix Date
1 RB-190908 B9.10556G Water 09/08/19
2 RB-190909 B9.10557H Water 09/09/19
3 RB-190808DUP B9.10556GDUP Water 09/08/19
4
5
6
7
8
9
10
11
12
13
Notes:
L:\Weston Solutions\CRU Site\d7161B59W.wpd 1
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tbc#E A lp UD_bé\‘ VALIDATION FINDINGS CHECKLIST

Method:Radiochemistry(EPA Method Seg aopen )

Page:_Lof &

Reviewer: }
2nd Reviewer: E

Validation Area

Yes | No

NA

Findings/Comments

|. Technical holding times

All technical holding times were met,

li. Calibration

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

Was the check source identified by activity and radionuclide?

Were check sources including background counts analyzed at the requiried
frequency and within laboratory. control limits?

NN \’

. B!anks

Were biank analyses performed as required?

N

Were any activities detected in the blanks greater than the minimum detectable
activity (MDA)? If ves, please see the Blanks validation completeness workshest,

IV, Matrix spikes and Duplicates

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate
which matrix does not have an associated MS/MSD or MS/DUP. Soil / Water,

Were the MS percent recoveries (%R) within the QC limits? If the sample
concentration exceeded the spike concentration by a factor of 4 or more, no action

Was an LCS analvzed per analytical batch?

was taken, =
Was a duplicate sample anaylzed at the required frequency of 5% in this SDG? / -
Were all duplicate sample duplicate error rations (DER) <1.427. /

V. Laboratory control samples — s

Were the LCS percent recoveries (%R) and relative percent difference (RPD}
within the #8=428%~ (A ( \:m}(j.

V1. Sample Chemical/Carrier Recovery

Was a tracer/carrier added tg each sample?

Were tracer/carrier recoveries within the QC limits?

VIi. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

Viil. Sample Result Verification

Were activities adjusted to reflect all sample dilutions and dry weight factors
applicable to level IV validation?

Were the Minimum Detectable Activities (MDA) < RL?

~N

RAD-EPA wpd version 1.0
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LDC#__W LW \NSHTEN

VALIDATION FINDINGS CHECKLIST

Page:_dof
Reviewer: ( b—

2nd Reviewer:

Target analytes were destected in the field duplicates.

Validation Area Yes i No | NA Findings/Comments
IX. Overall assessrnent of data
Overall assessment of «lata was found to be acceptable. —
X. Field duplicates
Field duplicate pairs we re identified in this SDG.
e

Xl. Field blanks

Field blanks were identified in this SDG.

Target analytes were dextected in the field blanks.

RAD-EPA wpd version 1.0

ED_006395_00002112-00059



LDC # 47161B59

METHOD: Radiochemistry, Method _See Cover

Blank units: pCi/L.  Associated sample units:_ pCi/L
Sampling date:_ 9/8/19
Field blank type: (circle one) Field Blank / Rinsate / Other:

VALIDATION FINDINGS WORKSHEET
Field Blanks

Associated Samples: None

Pagefuof

Reviewer: 25
2nd Reviewer:

Analyte

Blank ID

Action Limit

Sample Identification

1

U-234

0.136

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

Samples with analyte concentrations within five times the associated field biank concentration are listed above, these sample results were qualified as not detected, "U".

4716185%b.wpd

ED_006395_00002112-00060



A
LDC #: \/2 lb\&ﬂ VALIDATION FINDINGS WORKSHEET
Laboratory Control Sample (LCS)

METHOD: Radiochemistry (Method: <200 €A

@ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N/A Was a laboratory control sample (LCS) analyzed at the required frequency in this SDG?
Y /A Were ail LCS and LCSD percent recoveries (%R) within the control limits ef#6-428%ard-RPB<20%7?

VEL IV ONLY:
N/A Were recalcuiated results acceptable? See Level IV Recalculation Worksheet for recalculations.

Page:Lof_\_

Reviewer: ’
2nd Reviewer: ( éé

L LGSO CSDID Mafrix

TR IS ==y [ A B i D I
{2IpEeL ey

a0
-/

(75-125)
Y,

Comments:

LCSD wpd
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LDC #: (17[6[857 VALIDATION FINDINGS WORKSHEET page;_\___ofL
Level IV Recalculation Worksheet Reviewer:
: 2nd Reviewerzi
METHOD: Radiochemistry (Method,_S€€. CoveA )

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found x 100 Where, Found = activity of each analyte measured in the analysis of the sample.
True True = activity of each analyte in the sourca.

- A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD=5-D] x100 Where, S = Original sample activity
(S+Dy2 D = Duplicate sample activity
~Bepoded. .|
Acceptable
Sampile (D Type of Analysis Analyte Found/S (units) True/D {(units) %R or RPD %R or RPD {YIN}

Laboratory control sample

e VIS |y 0b .00 03 . 03\ Lf

Matrix spike sample

Duplicate RPD

> 551 MO NO I A

Chemical recovery L/

\ vy ol N |adl | ~

Comments:

TOTCLC.38
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VALIDATION FINDINGS WORKSHEET Page:_}“ofl__,
Sample Calculation Verification Reviewer: f/"j :

2nd reviewer:

c#_ (L L6\ X9

METHOD: Radiochemistry (Method:__$€g ¢ ovtN— )

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A Have results been reported and calculated correctly?
YIN N/A

Are results within the calibrated range of the instruments?

U3

reported with a positive detect were recalculated and verified

Analyte results for
using the following equation:

Concentration = Recalculation:

%mﬂow e (0:163)(0-20) (0.418) = o.megp((/L,

{cpm - background)
222 xE x SA x Vol

£ = Counter Efficiency
SA = Self-absorbance factor
Vol = Volume of sample

Reported Calculated
Concentration Concentrgtion Acceptable
# Sample ID Analyte (pt1y— (pf- {t (YN
\ (- O3 0. 0% O | ¥
{
Note:
RECALC.35
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LDC Report# 47161B73

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:

Validation Level:

CRU Site, NY
March 4, 2020

Isotopic Thorium

Level IV

Laboratory: National  Analytical  Radiation  Environmental
Laboratory
Sample Delivery Group (SDG): 1900153
Laboratory Sample Collection
Sample Identification Identification Matrix Date

RB-190908 B9.10556G Water 09/08/19
RB-190909 B9.10557H Water 09/09/19
RB-190908DUP B9.10556GDUP Water 09/08/19

VALOGINWESTON SOLUTIONS\CRU SITEY7161B73_WE4.DOC
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Multi Agency Radiological Laboratory Analytical Protocols
(MARLAP) Manual (July 2004) and a modified outline of the USEPA National Functional
Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 2017).
Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:
Isotopic Thorium by Method NAREL TH-EICHROM

All sample results were subjected to Level |V data validation, which is comprised of the
quality control (QC) summary forms as well as the raw data, to confirm sample
quantitation and identification.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated). The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met.
ll. Initial Calibration

All criteria for the initial calibration were met.

Counting and detector efficiency were determined for each detector and each
radionuclide.

lll. Continuing Calibration

Continuing calibration and background determination were performed at the required
frequencies. Results were within laboratory control limits.

IV. Blanks

Laboratory blanks were analyzed as required by the method. Blank results contained
less than the minimum detectable concentrations (MDC).

V. Field Blanks

Samples RB-190908 and RB-190909 were identified as rinsate blanks. No
contaminants were found.

Vi. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the
method.

VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIil. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

IX. Field Duplicates

No field duplicates were identified in this SDG.
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X. Minimum Detectable Concentrations

All minimum detectable concentrations (MDC) met reporting limits (RL).
Xl. Sample Result Verification

All sample result verifications were acceptable.

XI. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.
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CRU Site, NY
Isotopic Thorium - Data Qualification Summary - SDG 1900153

No Sample Data Qualified in this SDG

CRU Site, NY
Isotopic Thorium - Laboratory Blank Data Qualification Summary - SDG 1900153

No Sample Data Qualified in this SDG

CRU Site, NY
Isotopic Thorium - Field Blank Data Qualification Summary - SDG 1900153

No Sample Data Qualified in this SDG
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LDC #:__47161B73 VALIDATION COMPLETENESS WORKSHEET Date ! ﬂ (}{)

SDG #:__1900153 Level IV Page:\ of
Laboratory: National Analytical Radiation Environmental Laboratory Reviewer:
2nd Reviewer: :

METHOD: Isotopic Thorium (NAREL TH-EICHROM)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Commenis

1. Sample receipt/Technical holding times

i, Initial calibration

iH. Calibration verification

V. | Laboratory Blanks

ASERIRN
Nyt g it

V. | Field blanks

VI. 1 Matrix Spike/Matrix Spike Duplicates

Vil. | Duplicates

Vill. | Laboratory control samples

IX. 1 Field duplicates

X, Tracer Recovery

Xi. | Minimum detectable activity (MDA)

Xl | Sample result verification

o P B P

L XUL. L QOverall assesement of data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab D Matrix Date
1 RB-190208 B9.10556G Water 09/08/19
2 RB-180909 B9Y.10557H Water 09/09/19
3 RB-190808DUP B9.10556GDUP Water 09/08/19
4
5
6
7
3
g
10
11
12
13
Notes:

«t.su\’fkg onQC ol £ e

L\Westan Solutions\CRU Site\47161B73W.wpd 1
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toc#_M A3

Method:Radiochemistry(EPA Method Sep qoen )

VALIDATION FINDINGS CHECKLIST

Page: Lof &

Reviewer:
2nd Reviewer: ZE

Validation Area

Yes

No

NA

Findings/Comments

|. Technical holding times

All technical holding times were met.

Ii. Calibration

Were all instruments and detectors calibration as required?

Were NIST traceable standards used for all calibrations?

A

Was the check source identified by activity and radionuclide?

Were check sources including background counts analyzed at the requiried
frequency and within laboratory control limits?

Hl. Blank_s

Were blank analyses performed as required?

Were any activities detected in the blanks greater than the minimum detectable
activity (MDA)? If yes, please see the Blanks validation completeness worksheet.

IV. Matrix spikes and Duplicates

Were a matrix spike (MS) analyzed for each matrix in this SDG? If no, indicate
which matrix does not have an associated MS/MSD or MS/DUP. Soil / Water.

Were the MS percent recoveries (%R) within the QC limits? If the sample
concentration exceeded the spike concentration by a factor of 4 or more, no action
was taken.

Was a duplicate sample anaylzed at the required frequency of 5% in this SDG?

Were all duplicate sample duplicate error rations (DER) <1.427,

V. Laboratory control samples

Was an LCS analvzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 75-125%

~SNOINN

Vi, Sample Chemical/Carrier Recovery

Was a tracer/carrier added to each sample?

Were tracer/carrier recoveries within the QC limits?

NN

Vi, Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

VIll. Sample Result Verification

Were activities adjusted to reflect ali sample dilutions and dry weight factors
applicable o level IV validation?

Were the Minimum Deteclable Activities (MDA} < RL?

RAD-EPA wpd version 1.0

ED_006395_00002112-00070



Loc#_ W NoWsT > VALIDATION FINDINGS CHECKLIST Page: ‘dhof T
Reviewer: f:—j

2nd Revi -
eviewer: )<

Validation Area Yes| No | NA Findings/Comments

IX. Overall assessrnent of data

Qverall assessment of «iata was found to be acceptable. /

X. Field duplicates

Field duplicate pairs we re identified in this SDG. /

Target analytes were dextected in the field duplicates.

Xl Field blanks

Field blanks were identified in this SDG. /

Target analytes were dextected in the field bianks.

RAD-EPA.wpd version 1.0
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LDC # 677/4/83

VALIDATION FINDINGS WORKSHEET

METHOD: Radiochemistry (Method:_S€@. CoveA—

Level IV Recalculation Worksheet

)

Page:}wof_l_
Reviewer,_ 1 .

2nd Reviewer:

Percent recoveries (%R) for a laboratory controf sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula:

%R = Found x 100

True

A matrix spike and matrix spike duplicate relative percent difference (RPD) was recalculated using the following formula:

Whete, Found = activity of each analyte measured in the analysis of the sample.
True = activity of each analyte in the source.

RPD = (S-Df x100 Where, S = Original sample activity
(5+Dy2 D = Duplicate sample activity
e Rocalonlated. Repoded. . |
Acceptable
Sampie 1D Type of Analysis Analyte Found/S {units) TruelD {unifs) %R or RPD %R or RPD {YIN}

LLS

Laboratory control sample

AT

2.0%

\“A

S

1S

7

Matrix spike sample

Duplicate RPD

AN

Chemical recovery

Ve

TawenO\s
Lo (o

ec\y
— daﬁO\

A A

s

Comments:

TOTCLC.35
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woc #_UULIGT™S VALIDATION FINDINGS WORKSHEET Page: ™ of'

Sample Calculation Verification Reviewer, &
2nd reviewer,

METHOD: Radiochem istry (Method:__S€g ¢ oviN— )

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A”,
Have resuits been reported and calculated correctly?
Are results within the calibrated range of the instruments?

Analyte resuits for reported with a positive detect were recalculated and verified
using the foliowing equation:

Concentration = Recalculation:

{cpm ~ background) :

2.22 x E x SA x Vol /U()
E = Counter Efficiency
SA = Self-absorbance factor
Vol = VVolume of sample

Reported Calculated
Concentration Concentration Acceptable
# Sample D Analyte { } { ) {YIN)

Note:

RECALC.38
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